INTRODUCTION
============

Intussusception is defined as a condition where a segment of bowel is telescoping inside the adjacent intestinal segment. Also, it is known as an important cause of acute intestinal obstruction in infants under 2 years of age. However, intussusception in adults is unusual, contributing to only 5% of all intussusception and 1%-5% of all cases of intestinal obstructions \[[@B1],[@B2],[@B3]\]. The causes of intussusception are rarely identified in infants, but in adults, 75%-90% of the cases have a causative factor in which a malignant neoplasm constitutes 65%-70% of intussusception in the large intestine, and 30% in the small intestine \[[@B2],[@B3],[@B4],[@B5],[@B6]\]. Diagnosis is not easy due to the chronic nature and nonspecific symptoms. However, abdominal sonography and computed tomography make preoperative diagnosis possible. Surgical resection is widely accepted as treatment of choice for intussusception in adults, but the range of resection and the necessity of manual reduction is still in dispute depending on the nature of the primary lesion \[[@B1],[@B3],[@B5]\]. The authors investigated the clinical symptoms, diagnostic methods, and pathologic characteristics of adult intussusception in attempts to understand the precise methods of preoperative diagnosis and the predictive factors of the malignant lead point.

METHODS
=======

We reviewed a total of 33 patients over the age of 15 who were diagnosed for intussusception and had undergone surgery between December 1994 and April 2013. The study was done retrospectively, based on medical records of age and sex, clinical symptoms and signs, duration of symptoms and length of hospital stay, diagnostic method, clinical type and cause of intussusception, and surgical methods. A chi-square test was used for analysis of categorical variables, and an independent t-test was used to perform univariate analysis for continuous variables. All analysis was done through PASW ver. 18.0 (SPSS Inc., Chicago, IL, USA), and P \< 0.05 was considered significant on the basis of two-sided tests.

RESULTS
=======

Age and sex
-----------

Among total of 33 cases, 17 (52%) were female. The mean age was 57 years old, and the distribution was from 15 to 92 years of age.

Clinical symptoms and signs
---------------------------

Patients presenting intermittent abdominal pain and abdominal discomfort were most common, found in 30 cases (90%), followed by tenderness, rebound tenderness, nausea/vomiting, hematochezia, diarrhea and constipation. There was one case (3%) where the patient was asymptomatic in which the intussusception was diagnosed incidentally during check up colonoscopy and was found to be caused by cecal cancer. The period from appearance of symptom to hospital visit was less than seven days in 18 cases (55%), 8-14 days in two cases (6%), 15-90 days in seven cases (21%), and over 90 days in five cases (15%).

Diagnostic methods
------------------

Preoperative diagnosis of the intussusception was made in 28 cases (85%) whereas the remaining five cases (15%) were diagnosed with mechanical bowel obstruction. Computed tomography was performed in 29 cases, and in 25 cases (86%) the correct diagnosis was made for intussusception. Also, the lead point was found in 23 cases, and it was confirmed by surgery in 22 cases, accounting for a sensitivity of 95% and specificity of 75%.

Types of intussusception
------------------------

We classified the intussusceptions into small-intestine type, ileocecal type, ileocolic type, and colocolic type according to the anatomical location. The small-intestine type was divided again into jejunojejunal type and ileoileal type. Based on our classification, small-intestine type was found in 19 cases (58%), jejunojejunal type in 10 cases (30%), ileoileal type in nine cases (28%), ileocecal type in one case (3%), ileocolic type in three cases (9%), and colocolic type in 10 cases (30%), respectively.

Location and pathology of the primary lesion
--------------------------------------------

The primary lesion was found to be a neoplasm in 29 out of 33 cases (88%). The neoplasm was located in the small intestine in 17 cases (52%), and in the colon in 12 cases (36%). Out of 21 cases where a neoplasm was found in the small intestine, 17 cases (80%) were benign and four cases (20%) were malignant. A benign neoplasm of the colon was found in three cases (25%), and a malignant neoplasm was found in nine cases (75%) ([Table 1](#T1){ref-type="table"}).

Treatment
---------

The hospital stay of the patients was of 5 to 38 days. Fifteen cases of small-intestinal type intussusception were treated with resection and anastomosis, and polypectomy and tumorectomy were performed in one case each. Only manual reduction was performed in two cases. A manual reduction was performed before the resection in six out of the 15 cases of resection and anastomosis. In all cases of ileocecal type and ileocolic type, and in six out of 10 cases of the colocolic type, right hemicolectomy was performed. For the rest, low anterior resection, Hartmann\'s operation, transverse colectomy, and right hemicolectomy were performed.

Analysis of predictive factors
------------------------------

In order to analyze the preoperative predictive factors of a malignant lead point, we divided patients into benign and malignant groups through postoperative pathologic diagnosis. Age, sex, anemia, and obstruction symptoms did not show a significant difference. However, the period from symptom appearance to hospital visit (acute, less than 14 days; chronic, over 14 days) showed a more chronic nature in the malignant neoplasm than in the benign neoplasm (P = 0.006), and neoplasms found in the colon showed statistically significant higher rates of malignancy (P = 0.003) ([Table 2](#T2){ref-type="table"}).

DISCUSSION
==========

Intussusception in infants usually presents an acute nature along with characteristic features such as intermittent abdominal pain, abdominal mass and currant jelly stool. However, adult intussusception rarely shows these characteristic symptoms, but instead tends to have a chronic nature and shows nonspecific symptoms related to partial intestinal obstruction. With respect to symptoms, intermittent abdominal pain was most common, followed by nausea/vomiting, and it was reported that hematochezia accounted for 8 to 26% \[[@B5],[@B6],[@B7],[@B8]\]. Also, in our study, abdominal pain was the most common symptom, present in 30 cases (90%), followed by nausea/vomiting in nine cases (27%), and hematochezia in five cases (16%). There was one case (3%) where the patient was asymptomatic in which the intussusception was diagnosed incidentally during check up. The diameter of the adult intestine is larger than that in infants. Therefore, the majority of the cases tended to show chronic progression rather than acute symptoms of total intestinal obstruction. However, Erkan et al. \[[@B9]\] reported increasing cases of patients presenting acute symptoms compared to the past, and we also experienced 20 cases (61%) where the patients visited the hospital sooner than 14 days after the emergence of first symptom.

Radiologic examination is usually needed for diagnosis of intussusception. Abdominal ultrasonography and computed tomography are commonly used to visualize the intussuscepted mass, bowel wall edema, mesentery inside the hollow viscus, target-sign, and the sausage-shaped appearance which are diagnostic features of intussusception. Recent developments of technology improved the sensitivity and specificity of the diagnostic tools. This helps to locate and measure the size of the lead point before going into surgery. Along with increase in use of computed tomography, reports are increasing of nonsymptomatic intussusception and small intestinal intussusception without lead points, arousing controversy in whether or not surgical intervention is needed for these patients. However, there is no dispute on the need of surgical treatment for intussusception with the lead point \[[@B10],[@B11],[@B12],[@B13],[@B14]\]. In our study, five out of nine ultrasonographic exams and 25 out of 29 computed tomographic exams diagnosed intussusception preoperatively, and the lead point was identified in 23 cases with successful diagnosis in 22 cases confirmed after surgery. Computed tomography is not only a fitting tool for diagnosing intussusception, but also for identifying the presence of the lead point.

Neoplasm is a major cause of intussusception with other factors such as inflammatory bowel disease, postoperative adhesion, and Mekel\'s diverticulum. Out of 54%-85% of the neoplasms reported, malignant neoplasm accounts for 20%-50%. Neoplasms found in the small intestine are mostly benign, but large intestinal neoplasms are more frequently malignant. Many cases of malignant neoplasms found in the small intestine are of a metastatic neoplasm. Malignant neoplasm in the large intestine are reported to be 63%-68%, and the most common cause is adenocarcinoma \[[@B1],[@B5],[@B7],[@B8],[@B15],[@B16],[@B17],[@B18],[@B19]\]. In our study, 29 cases (88%) were of a neoplasm, and 13 cases (39%) turned out to be malignant. A malignant neoplasm was found in four out of 17 cases (24%) with lead point in the small intestine while nine out of 12 neoplasms (75%) were malignant in the colonic location of the lead point.

Preoperative diagnosis is very important in determining the therapeutic plan and in predicting the prognosis. Diagnosis of the lead point is crucial in deciding the optimal management also. Thus, preoperative discrimination of the malignancy is very helpful in choosing a future course of management. Many cases of pathologic lead points in large bowel intussusceptions are already known to be malignant lesions. Also, Goh et al. \[[@B16]\] reported that a malignancy may be attributed to an increased propensity for bleeding in the site of malignancy; 32% with malignant pathology versus 16% with benign pathology had rectal bleeding or melena or presence of anemia due to chronic disease in patients with cancer \[[@B18],[@B20]\]. In our study, we could not confirm age and anemia as preoperative predictive factors of a malignant lead point. However, a pathologic lead point of the large bowel (P = 0.003) and a chronic nature of symptoms (P = 0.006) were predictive factors for the malignancy, and it was statistically significant. Therefore, a malignancy should be considered in adult intussusception patients who were found with a lead point in the large bowel and who have a chronic nature of the symptoms.

There is still controversy concerning the treatment of adult intussusceptions, but since most cases occur as a secondary result, we insist that surgical bowel resection be needed. However, recent reports claim that conservative observation may be sufficient for intussusception without a lead point. If an evident cause for intussusception exists, surgical bowel resection must be considered. However, since small-intestinal intussusception is mostly benign in cause, manual reduction could be considered, but large intestinal intussusception is mostly caused by malignant neoplasms so bowel resection without manual reduction should be a prior option \[[@B3],[@B5],[@B6],[@B7],[@B8],[@B10],[@B11],[@B12],[@B13],[@B14],[@B15],[@B16],[@B19]\]. Manual reduction minimizes bowel resection which can prevent short bowel syndrome, but excessive attempts should be avoided in order to prevent bowel perforation or bowel edema. In our study, 29 cases (88%) of bowel resection were performed, and two cases (6%) were treated only with manual reduction.

In conclusion, most adult intussusceptions are secondary to a causative factor. Computed tomography is an effective tool in diagnosing intussusception and locating the lead point. A chronic nature of disease presentation and colonic location of lead point may suggest the presence of a malignant neoplasm.
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Values are presented as median (range) or number (%).

^a)^One case was excluded because it was found by colonoscopy incidentally.
